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ABSTRACT 
This dissertation aims to study the similarities between term and preterm infants in the mother-
infant interactions and the infant’s development of the self-regulation. There are three main 
experiences related to the infant’s self-regulation development and the mother-infant interactions: 
Still-Face Experiment, Free-Play Situation and the Strange Situation Experiment.  
The Apgar scores (measure of the general health of the newborn) and the Care-Index scores were 
found to be significantly different for preterm and term infants. The Apgar scores were also different 
across the majority of the infant’s weight groups and mother’s age groups. Also, some of the 
Care-Index maternal scales (maternal sensitivity and passivity) were found to be significantly 
different for the majority of education levels. 
The relation between the Still-Face Experiment and the Strange Situation Experiment was already 
discussed in several studies and is supported by this dissertation: Self-Comfort, Socially Negative and 
Socially Positive behaviors are related with the Insecure, Resistant and Secure attachments. Both 
preterm and term infants displayed a Socially Positive behavior and a Secure attachment in the 
majority of cases. However, tests shown that the results of these experiences could depend on the 
sample type (preterm or term infants). 
When analyzed separately, preterm and term infants seem to have similar results in each analysis. 
However, this was not found to be true: the results for the Still-Face Experiment, Free-Play Situation 
and the Strange Situation Experiment were significantly different for preterm and term infants.  
 
 
KEYWORDS 
Preterm infants; Term infants; Apgar Score; Still-Face Experiment; Care-Index; Strange Situation 
Experiment. 
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GLOSSARY 
GESTATIONAL AGE Number of weeks of the infant the in womb 
BIRTH WEIGHT Infant’s weight after birth 
PRETERM Infants born between 34 and 37 weeks of gestational age 
TERM Infants born with and after 37 weeks of gestational age 
APGAR SCORE Measure of the general health of the newborn, taken at the first and fifth 
minute of birth 
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1. INTRODUCTION 
The children’s health and their development is a non-stop concern to their parents. Throughout the 
years several theories emerged with the development of education and psychoanalyze. 
The present study focuses in three main variables in the child development: self-regulation, quality of 
the mother-child interaction and attachment. These variables can be studied throught infants 
response to stressful events (external events), more precisely, with theories presented by John 
Bowlby and Mary Ainsworth with the Attachment Theory (1969-1980), by Brazelton, Tronick, 
Adamson and Als with the Face to Face Still-Face Paradigm (1975) and by Patricia Crittenden with the 
Care-Index to predict patterns of attachment (2005). 
Using the Attachment Theory, Mary Ainsworth analyzed the type of attachment between the infant 
and his mother in the Strange Situation Experiment, where the child is observed in eight situations 
while interacting with his mother and a stranger. The Still-Face Experiment, conducted by Edward 
Tronick, aims to analyze the infant’s response to stressful events by observing his behavior towards 
the mother’s lack of response in one of the three episodes. Finally, the Care-Index presented by 
Patricia Crittenden was developed to predict patterns of attachment and is applied in the Free-Play 
Situation where the mother and child are observed while playing with one another.  
The three experiments referred were conducted several times throughout the past years and applied 
to both preterm and term infants, separately. In this dissertation both samples will be analyzed as a 
whole, individually and compared to verify the existence of similarities. Given this, the aim of this 
study is to answer the following research question: Are the results of the Still-face Experiment, Free-
Play Situation and the Strange Situation Experiment similar in preterm and term infants? Meaning, 
is the self-regulation, quality of the mother-child interaction and attachment different in preterm and 
term infants? 
For this study a sample of 138 dyads (pair infant-mother) was gathered, composed by two 
independent samples: Preterm Infants (    ) and Term Infants (    ). Accordingly to the World 
Health Organization (WHO), preterm infants are born before the 37 weeks of gestation; term infants 
are thus born after this gestational age.  
At birth each infant was measured according to their gestational age, gestational weight and Apgar 
indexes. The Apgar Index is a measure of the general health of the infant, with a score of 0 to 10, and 
is applied at his first and fifth minute of life. 
The mothers were interviewed and each dyad was subjected to the three experiments, treated as 
repeated measures: the Still-Face Experiment (applied at 3 months), Free-Play Situation (applied at 9 
months), and Strange Situation Experiment (applied at 12 months). The Still-Face Experiment is 
initially scored in quantitative terms and then categorized in three possible qualitative scores: 
Socially Positive (i.e. Positive Other-Directed Coping behavior), Socially Negative (i.e. Negative Other-
Directed Coping behavior) and Self-Comfort (i.e. Self-Directed Coping behavior). In the Free-Play 
Situation is applied the Care-Index, where both mother and infant’s behaviors are observed and 
measured in scales with a range of 0 to 14 (Maternal Sensitivity, Maternal Control, Maternal 
Passivity, Child Cooperation, Child Compulsion, Child Difficulty Temperament and Child Passivity). 
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The Strange Situation Experiment is measure according to three qualitative scores: Secure, Insecure 
and Resistant. 
This dissertation will be divided into four sections: 
- Literature Review, where all experiments and variables are explained. In this chapter 
previous studies and theories are presented to frame the analysis used in this dissertation; 
- Methodology, where all the analyses used are explained; 
- Results and Discussion, where is shown all the tests results and answered several questions; 
- Conclusions, where is summarized the main results. 
To reach to the main reasearch question, several analyses will be made regarding each sample and 
each study variable (Still-face Experiment, Care-Index applied in the Free-Play Situation and the 
Strange Situation Experiment):  
- How are the samples distributed according to gender, gestational age, weight and Apgar 
indexes? 
- Which is the frequency distribution of the study variables for each sample? 
- How are the mothers and fathers distributed according to their demographics? 
- Are there any differences between Apgar scores for each sample? 
- Are there any differences between the Apgar scores for each mothers’ age group? 
Additionally, 
- Are there any differences between the Care-Index scores obtained in the Free-Play Situation 
for each sample? 
- Does the Maternal Care-Index differ within each education level? 
- Are there any differences between the Still-Face outcomes for each sample? 
- Are there any differences between the Strange Situation outcomes for each sample? 
Given that we have two distinct samples, we could ask some of the same questions for each one of 
them, namely: 
- Are there any differences between genders regarding the infant’s Apgar scores? 
- Are there any differentes between the Child Care-Index scores for each gender? 
- Are there any differences between the Still-Face outcomes for each gender? 
- Are there any differences between the Strange Situation outcomes for each gender? 
- Is there a relationship between the Still-face Experiment [Strange Situation Experiment] and 
the sample? 
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The data used in this dissertation were collected for two investigation projects, financed by the 
Fundação da Ciência e Tecnologia1 (FCT), coordinated by Professor Marina Fuertes (Centro 
Interdisciplinar de Estudos Educacionais: Escola Superior de Educação de Lisboa – Instituto 
Politécnico de Lisboa2), gathered by Marina Fuertes and Joana Lopes, transcript and quoted by 
Marina Fuertes, Joana Lopes, Pedro Lopes dos Santos and Anabela Faria. The data used in this 
dissertation are a preliminary version since further articles will be published using different data. 
To develop the theories used in this dissertation, experiences were conducted, data collected and 
results interpreted. Statistics are applied to all these stages. By analyzing data collected and inserted 
in the investigation projects “Vinculação em bebés prematuríssimos: o impacto dos fatores 
perinatais, da auto-regulação infantil, da sensibilidade materna e do desenvolvimento infantil”3 
(PTDC/MHC-PED/1424/2014) and “Touchpoints: Estudo sobre os contributos da autorregulação 
infantil, do comportamento materno e da intervenção com touchpoints na qualidade da vinculação 
no 1º ano de vida”4 (PTDC/PSI-EDD/110682/2009), this dissertation can help in the development of 
further theories.  
 
 
 
                                                          
1
 Science and Technology Foundation 
2
 Interdisciplinary Center for Educational Studies: Lisbon School of Education - Lisbon Polytechnic 
Institute 
3
 Attachment in premature babies: the impact of perinatal factors, infant self-regulation, maternal 
sensitivity and child development 
4
 Touchpoints: Study on the contributions of infant self-regulation, maternal behavior and touchpoint 
intervention in quality of attachment in the first year of life 
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2. LITERATURE REVIEW 
When studying the child development and attachment of the child to the maternal figure, there are 
three main experiences that emerge: Strange Situation Experiment, Still-Face Experiment and Free-
Play Situation Experiment. 
Strange Situation Experiment 
John Bowlby along with Mary Ainsworth were the pioneers of the Attachment Theory and introduced 
the idea that “the infant and young child should experience a warm, intimate, and continuous 
relationship with his mother (or permanent mother substitute) in which both find satisfaction and 
enjoyment” (Simon & Bowlby, 1951).  
The Attachment Theory has three volumes: “Attachment” (Bowlby, 1969), “Separation” (Bowlby, 
1973) and “Loss” (Bowlby, 1980) and was based in three of the Bowlby’s papers: “The Nature of the 
Child’s Tie to His Mother” (1958), “Separation Anxiety” (1959), and “Grief and Mourning in Infancy 
and Early Childhood” (1960). This research later developed into the Strange Situation Experiment. 
The Strange Situation Experiment was introduced by Ainsworth and Wittig (1969). In this experiment, 
the attachment between the infant and the mother is studied through the infant’s behavior in eight 
different stages: (1) both mother and infant are introduced to a playroom by the experimenter; (2) 
mother and infant are left alone; (3) a third individual, strange to both parties, enters in the 
playroom; (4) mother leaves the room and (5) the mother returns after a few minutes; (6) both the 
third individual and the mother leaves the room; (7) the third individual returns and (8) leaves after 
the mother return to the playroom – see Appendix 7.1 Strange Situation Experience Schematics. 
After this experience, Ainsworth proposed four types of attachment: (A) Insecure – tries to avoid 
proximity; (B) Secure – seeks for contact; (C) Resistant – resists to comforting; (D) Disorganized – 
exhibits contradictory behavior. According to Fuertes (2008), 20% of infants are categorized as 
Insecure (the infant accepts the presence of the stranger) and 65% Secure (the mother is his secure 
base to explore). The Resistant group is concern with maintain the proximity with their mother, 
however are unable to see her as their secure base to explore; the Disorganized group is atypical, as 
only 5% of the infants from Ainsworth first experience did not match to neither of the previous types 
of attachment.     
In the first stages the infant will seek proximity and contact as attachment. This behavior will later on 
evolve to a “goal-corrected partnership" between the infant and the mother where the attachment is 
done by communication and the “increased ability to see the world through the perspective of 
another” (Crittenden & Ainsworth, 1983). Since there is no longer the need of the presence of the 
attachment figures, the sense of security depends exclusively of the child’s perspective of the 
relationship, mutual understanding and trust.  
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Still-Face Experiment 
Edward Tronick along with his colleagues introduced the Still-Face Experiment in a paper entitled 
“Infant Emotions in Normal and Perturbated Interactions” (Tronick, Adamson, Als & Brazelton, 1975). 
In their experiment both mother and infant are videotaped while interacting with each other. At 
some point, the mother stays “completely unresponsive, with a flat expressionless face for 3 
minutes”. The infant’s first response was to catch his mother’s attention and, when unsuccessful, 
starts to ignore her. The Still-Face Experiment, formally known as the Still-Face Paradigm, comprises 
three episodes: a face-to-face play episode, a still-face episode and a reunion episode. The aim of 
this experiment is to assess the infants’ response to stressful events.  
Since Tronick’s experiment, there were several studies conducted on the Still-Face basis and on the 
two birth types (preterm and term birth). One of those studies, analysed the response to maternal 
mirroring, i.e. coping behavior, in the still face and replay tasks (Bigelow & Walden, 2009). The 
experimenters concluded that maternal mirroring had a positive reaction in the still face and replay 
tasks, supporting their prediction that maternal mirroring would enhance visual attention and 
affection. This reaction would support the type B attachment – secure. 
A more recent study, conducted by Fuertes, Beeghly, Santos & Tronick (2012), was looking for 
“Predictors of infant positive, negative and self-direct coping during face to face still-face in a 
Portuguese preterm sample”. This study was based on the premise that there were three different 
categories of coping behavior during Tronick’s Face to Face Still-Face Paradigm (Tronick et. al, 1978): 
a Positive Other-Directed Coping, a Negative Other-Directed Coping and a Self-Directed Coping. 
These coping behaviors could be related to three types of attachment discovered by Ainsworth: (B) 
Secure, (C) Resistant and (A) Insecure, respectively. Among others, they reached to the conclusion 
that both internal and external factors contribute to the infant’s self-regulation, i.e., gestational birth 
weight, heart rate, gestational age and maternal Care-Index Scores. According to their study, a 
Positive Other-Directed coping was positively correlated with gestational age (ρ = 0,304) and birth 
weight (ρ = 0,385) and with the Maternal Sensitivity Behavior - Care-Index Score - (ρ = 0,321); Self-
Directed Coping was positively correlated with Maternal Controlling Behavior - Care-Index Score - (ρ 
= 0,308). 
The three categories of coping behavior are evaluated according to micro-expressions and behaviors 
(Fuertes, Beeghly, Santos & Tronick, 2012): 
- Positive Other-Directed Coping: looking at their mother’s face and/or body, reaching towards 
the mother, making positive vocalizations, smiling; 
- Negative Other-Directed Coping: arching and/or pushing away from the mother, making 
vocal protests, crying; 
- Self-Directed Coping: mouthing his/her hands and/or objects, closing his/her eyes, looking 
away from the mother, self-touching and/or squeezing one hand against the other. 
The mother-infant interactions are evaluated at each second accordingly to a point system: one point 
for an isolate behavior, three points for two behaviors happening simultaneously (depending on the 
intensity), and five points for three or more behaviors happening simultaneously. 
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The three autoregulation behaviors presented by Tronick et. al (1978) could also be divided into 
seven behavioral styles (Seixas, Barbosa & Fuertes, 2017) – see Appendix 7.2 Autoregulation Patterns 
and Behavioral Styles: 
- Positive Other-Directed Coping: (7) Positive, (6) Less Positive, (5) Positive with more difficulty 
in calm down; 
- Negative Other-Directed Coping: (4) Moderately Positive but does not calm down (3) Does 
not calm down/Very Negative/Interrupted Situation; 
- Self-Directed Coping: Self-Comfort/Look Away (2) and (1) No differentiation between 
episodes.  
Conradt & Ablow (2010) highlighted the importance of studying the mothers’ response in this 
context. In their discoveries, they have found out that “maternal sensitivity during and following 
distress uniquely predicted infant physiological and behavioral reactivity and regulation”. That is, 
maternal sensitivity is related with infant’s secure attachment, which translates into greater social 
competences and less problematic behaviors. According to Fuertes et al. (2009) about 70% of the 
infants with secure behaviors (Strange Situation Experiment) are related with Positive Other-Directed 
Coping behaviors (Still-Face Experiment) and mothers’ sensitivity (Care-Index). 
The mothers’ response to the Still-Face Experiment was already studied by Hsu & Jeng (2013) but 
only related with the infants’ birth status. They took into account that the type of sample (i.e. term 
or preterm) could negatively influence the mother’s response due to stereotyping. Their results were 
supported by the hypothesis that the Still-Face Experiment would affect in a different way the 
mothers of term and preterm and thus revealing that the experience would affect not only the 
infants’ response, but also the mothers’ response.  
There are also several studies that relate the infant’s demographics with the Still-Face results: eye 
contact is kept for longer periods of time in infants with six month compared with infants with three 
months (Toda & Fogel, 1993); Positive Other-Directed Coping behaviors for preterm infants with 
higher gestational age (Fuertes, Beeghly, Lopes dos Santos & Tronick, 2011); girls have a bigger 
capability of distinguish emotional expressions (McClure, 2000) and to respond to social stimuli 
(Alexander & Wilcox, 2012). These relations between the infants’ demographics and the Still-Face 
results are not always obtained, which could indicated a cultural difference.  
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Care-Index applied to the Free-Play Situation 
Crittenden & Ainsworth (1983) developed the thesis that “anxious (or insecure) attachment is a 
critical concept in regard to both the origin of family maltreatment and the rehabilitation of families 
(…) because attachment theory is a developmental theory, it is responsive to differences in the nature 
and effects of anxious attachment at different points in the lifespan”. This thesis was based on 
Bowlby’s Attachment Theory regarding the child’s behavior through the years.  
Later on, Patricia Crittenden developed the Care-Index to predict patterns of attachment. The Care-
Index could be applied in a Free-Play Situation, from birth to 15 months, where the adult (parent) is 
expected to play with the child as he usual does, during three to five minutes, with no restrictions 
(Crittenden, 2005). This allows the observer to better evaluate the real behavior between the parent 
and the child. 
The child is evaluated in terms of Cooperation, Compulsion, Difficulty and Passivity; the parent is 
evaluated in terms of Sensitivity, Control and Passivity. With the scores ranging from 0 to 14, the 
observer assesses facial and vocal expressions, position of the body, among others aspects.  
These two evaluation types could be related, in the sense that both mother and infants reactions 
could influence one another: Infants who are more communicative give their mothers the 
opportunity to be more reactive, that is, the opportunity to display more sensitive reactions (Bigelow 
& Power, 2016). 
In her doctoral dissertation (Rotas de Vinculação: O desenvolvimento do comportamento interactivo 
e a organização da vinculação no primeiro ano de vida do bebé5, 2008), Fuertes found strong positive 
correlation between the mothers’ sensitivity and child’s cooperation (ρ = 0,861); between maternal 
control and child’s compulsion (ρ = 0,733) and passivity (ρ = -0,729); between mother’s passivity and 
child’s compulsion (ρ = -0,517) and passivity (ρ = 0,584). Fuertes also suggested an association 
between Maternal Care-Index Scores and the mothers’ level of education: higher education levels 
translate into higher sensitivity scores and smaller passivity scores.       
  
                                                          
5
 Routes of Binding: The development of interactive behavior and the organization of binding in the first 
year of the infant's life 
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Medical Concepts and Definitions 
According to the Eunice Kennedy Shriver National Institute of Child Health and Human Development 
(NIH), the expected gestational age of an infant is 40 weeks (about nine months) however that is not 
always the case. The World Health Organization (WHO) estimates that 15 million infants (from 5% up 
to 18% of infants born) are born before 37 weeks of gestation every year. Infants born with and after 
37 weeks are considered to be “term” infants; between 32 and 37 weeks are considered “late 
preterm” infants; between 28 and 32 weeks are considered “very preterm”; and infants with 
gestational age inferior to 28 weeks are considered to be “extremely preterm”. 
The Center for Disease Control and Prevention (CDC) states that an infant that does not complete the 
37 weeks of gestational age could develop breathing problems, along with development delay, vision 
problems and hearing impairment. Although this is considered a global problem, the majority of 
cases (60%) happen in Africa and South Asia, and within poorer families.  
There are several factors that could contribute to earlier birth, such as the mother’s previous 
pregnancies, multiple gestations (e.g. twins) and several medical conditions; and although 40% of the 
cases are of unknown nature, Tommy’s Organization states that “25% of preterm births are planned 
because the mother and/or baby are suffering life-threatening complications”. 
The newborns could be classified according to the Apgar Score which is used to assess the general 
health of the newborn and his response to resuscitation if needed. Introduced by Dr. Virginia Apgar 
in 1952, the Apgar Score is applied in the first and fifth minute after birth – Apgar-Index 1 and 5, 
respectively.  This method takes into account five components: appearance (skin color), pulse (heart 
rate), grimace response (reflexes), activity (muscle tone) and respiration (breathing rate and effort). 
For each component is given a score of 0, 1 and 2 resulting in a possible score of 0 up to 10 – 
example of the Apgar Table in Appendix 7.3. 
According to NIH, only 1% of newborns born in developed countries have an Apgar Score inferior to 7 
at five minutes. This conclusion could be related with the social and economic development of these 
countries (e.g. more knowledge, awareness and access to better medical care).   
A study in Germany (Straube et al., 2010) suggested that some biological maternal factors, such as 
overweight mothers, existence of previous children and the increasing of mother’s age (+35), could 
have influence on the Apgar-Index 5. The same was suggested for the maternal education level in 
Brazil (Almeida, Pedreira & Almeida, 2016).  
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3. METHODOLOGY 
3.1. DATA COLLECTION 
The data presented are inserted in two investigation projects: “Vinculação em bebés 
prematuríssimos: o impacto dos fatores perinatais, da auto-regulação infantil, da sensibilidade 
materna e do desenvolvimento infantil” (PTDC/MHC-PED/1424/2014) and “Touchpoints: Estudo 
sobre os contributos da autorregulação infantil, do comportamento materno e da intervenção com 
touchpoints na qualidade da vinculação no 1º ano de vida” (PTDC/PSI-EDD/110682/2009), financed 
by the Fundação da Ciência e Tecnologia (FCT) and coordinated by Professor Marina Fuertes. The 
data collection was authorized by the Pedro Hispano Hospital Ethics Board and gathered by Marina 
Fuertes and Joana Lopes in the scope of their doctoral dissertations in Psychology by the Faculty of 
Psychology and Education Science of the University of Porto. The transcription and quotation of the 
data was performed by Marina Fuertes, Joana Lopes, Pedro Lopes dos Santos and Anabela Faria. 
The data used in this dissertation are based on interviews and observations; were inserted in the IBM 
SPSS Statistics software (.sav files) and later on converted to .xls files to facilitate their preparation. 
The sample is composed by 54 preterm and 84 full term infants and their parents (138 dyads). For 
each dyad (infant-mother) was collected the demographic variables listed in Table 3.1. 
Infant Mother Father 
Code Age Age 
Sample Type Civil Status Level of Education 
Gender Level of Education Occupation 
Gestational Age Occupation  
Birth Weight Number of children  
Apgar-Index 1   
Apgar-Index 5   
Type of Birth   
Number of Siblings   
Table 3.1 - Sample Demographics 
The Apgar-Index was applied at the first and fifth minute of the infant’s life (Apgar Index 1 and 5, 
respectively), as it is considered to be a measure of the general health after birth. 
The infants were evaluated in the Still-Face Experiment (applied at 3 months), Free-Play Situation 
evaluated with the Care-Index (applied at 9 months) and in the Strange Situation Experiment (applied 
at 12 months). 
The first and third experiments were classified as qualitative variables since they could take three 
possible scores each. In the Still-Face Experiment, the infant’s behavior is categorized as Socially 
Positive (i.e. Positive Other-Directed Coping behavior), Socially Negative (i.e. Negative Other-Directed 
Coping behavior) or Self-Comfort (i.e. Self-Directed Coping behavior); in the Strange Situation 
Experiment the infant could be classified as Secure, Insecure or Resistant. 
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The Free-Play Situation is evaluated according to the Care-Index. The Care-Index includes three 
maternal (M) scales (Sensitivity, Control and Passivity) and four child (C) scales (Cooperation, 
Compulsion, Difficulty and Passivity), each of them with a score of 0 to 14.  
All the variables listed above were summarized and described below according to the Table 3.2. 
Variable Description Units / Categories 
DB_Code Sample's Code Identification N.D. 
Baby_Type Sample Type Preterm vs. Term 
Gender_B Baby's Gender Male vs. Female 
Age_Group_B Baby's Gestational Age in Groups Weeks 
Weight_Group_B Birth Weight in Groups Grams 
Apgar_1 Apgar Score at the 1
st
 minute Ordinal: 0 – 10 
Apgar_5 Apgar Score at the 5
th
 minute Ordinal: 0 – 10 
Birth_Type Birth Type 
Induced vs. 
Spontaneous 
Siblings_B Number of baby' siblings  Numeric 
Age_M Mother's Age Years 
Age_Group_M Mother's Age in Groups Years 
Status_M Mother's Civil Status 
Single, Married, 
Widow, Divorced 
Education_Group_M Mother's Academic Qualifications in Groups Categorical 
Occupation_M Mother's Occupation Categorical 
Children_M Number of Mother's Children Numeric 
Age_F Father's Age Years 
Age_Group_F Father's Age in Intervals Years 
Education_Group_F Father's Academic Qualifications in Groups Categorical 
Occupation_F Father's Occupation Categorical 
Still_Face_3m Still-Face Patterns of Child Behavior (3 months) Categorical 
Still_Face_3m_1_7 Still-Face Behavioral Styles 1-7 (3 months) Categorical 
M_Sensitivity Care-Index: Maternal Sensitivity Scale (9 months) Ordinal: 0 – 14 
M_Control Care-Index: Maternal Control Scale (9 months) Ordinal: 0 – 14 
M_Passivity Care-Index: Maternal Passivity Scale (9 months) Ordinal: 0 – 14 
C_Cooperation Care-Index: Scale of Child Cooperation (9 months) Ordinal: 0 – 14 
C_Compulsion Care-Index: Child Compulsion Scale (9 months) Ordinal: 0 – 14 
C_Difficulty Care-Index: Children's Difficulty Temperament Scale (9 months) Ordinal: 0 – 14 
C_Passivity Care-Index: Child Passivity Scale (9 months) Ordinal: 0 – 14 
Strange_Group Strange Situation Classification (12 months) Categorical 
Table 3.2 - Description of Variables 
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3.2. DATA PREPARATION 
The analysis of the data was conducted using the SAS Enterprise Guide software (version 7.1), 
Microsoft Excel (version 2007), JMP software (Student Edition 12.1.0) and the IBM SPSS Statistics 
software (version 22.0). After converting the .sav files to .xls files, using the Import SPSS file data task 
in SAS, was necessary to normalize both samples regarding language and variables’ labels to allow a 
meaningful comparison between the two samples.  
The WHO presented three categories for preterm infants: extremely preterm (less than 28 weeks); 
very preterm (between 28 and 32 weeks); moderate to late preterm (32 to 37 weeks) and the Baby 
Corner Community acknowledge the existence of five terms to describe the infant’s gestational age: 
Extremely Preterm for infants born before 25 weeks; Preterm for infants born before 34 weeks; Late 
Preterm for when the infant is born between 34 and 37 weeks; Full-term for when the infant is born 
between 38 and 40 weeks; Post-Term for infants born after 40 weeks of gestation.  
For study purposes, the infants’ gestational age was divided into four different class intervals (see 
Table 3.3), associated with two birth groups: Preterm and Term. 
Baby's Gestational Age 
(in weeks) 
Gestational Age 
Definition* 
Birth Groups 
[ 31 – 34 [ Preterm Preterm 
[ 34 – 37 [ Late Preterm Preterm 
[ 37 – 40 [ Full Term Term 
[40 – 43 ] Post-Term Term 
Table 3.3 - Baby's Gestational Age in Groups 
* Baby Corner Community 
Due to the extensive possibilities, infants’ weight was also grouped according to the Sturge’s Rule 
(see Table 3.4). With a total of 138 observations    , the Sturge’s Rule (Equation 3.1) gives us eight 
classes which, computed with the range of the data, gives of a width of 407 (Equation 3.2). 
                            
Equation 3.1 - Sturge’s Rule 
 
                                  
Equation 3.2 - Class Width 
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In the present study, the mothers’ age range from 18 up to 42 years old and the fathers’ age range 
from 21 up to 51. Given this, and using the Sturge’s Rule (1), the parents’ age was grouped into eight 
intervals with a width (2) of four years (see Table 3.5): 
Birth Weight (in grams) 
[ 1050 - 1457 [ 
[ 1457 - 1864 [ 
[ 1864 - 2271 [ 
[ 2271 - 2678 [ 
[ 2678 - 3085 [ 
[ 3085 - 3492 [ 
[ 3492 - 3899 [ 
[ 3899 - 4350 ] 
Table 3.4 - Baby's Weight in Groups 
Parents’ Age (in years) 
[ 18 – 22 [ 
[ 22 – 26 [ 
[26 – 30 [ 
[ 30 – 34 [ 
[ 34 – 38 [ 
[ 38 – 42 [ 
[ 42 – 46 [ 
[ 46 – 51 ] 
Table 3.5 - Parents' Age in Groups 
 
Our samples were classified in a different way regarding the parents’ education level. The Preterm 
sample was classified in levels and the Term sample was classified in number of school years. In order 
to standardize the data, the parents’ education was classified according to the Levels of Education 
indicated below in Table 3.6.  
Level of Education Number of School Years 
Basic (1
st
 Cycle) 1 to 4 years 
Basic (2
nd
 Cycle) 5 to 6 years 
Basic (3
rd
 Cycle) 7 to 9 years 
High School 10 to 12 years 
University Above 12 years 
Table 3.6 - Education Levels in Groups 
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3.3. DESCRIPTIVE ANALYSIS 
An exploratory analysis provides an overall view of the infants and their parents’ characteristics. The 
goal was to answer the three main questions about each sample type: 
- Which is the frequency distribution for each sample? 
- How are the samples distributed according to gender, gestational age and weight and Apgar 
indexes? 
- How are the samples distributed according to their Still-Face, Care-Index and Strange 
Situation scores? 
- How are the parents distributed according to their demographics? 
The Descriptive Analysis of the JMP software describes the data used in this study regarding all 
variables involved. This analysis is mainly focused on the two sample - Preterm and Term infants - 
and their variables (Apgar Scores, Still-Face Experiment, Care-Index applied in the Free-Play Situation, 
Strange Situation Experiment), as well as their parents overall demographics. 
 
3.4. EXPLORATORY ANALYSIS 
The Exploratory Analysis goes beyond the simple description of the data as it could raise some 
suspicions regarding a possible relationship between a set of variables used in this research. 
The first section resulted from the Microsoft Excel’s Pivot Tables analysis: Average Scores for Apgar-
Indexes vs. mothers’ age and well as the infants’ weight; Average Maternal Care-Index Scores vs. 
mothers’ group age; Still-Face and Strange Situation Experiment and the Care-Index Scores.    
For the second section was used the Multivariate Analysis of the JMP software, where is presented 
the correlation scores for the Care-Index Scores. Taking into account that the Care-index is measured 
with ordinal values, the Spearman’s Coefficient was used to determine the correlation between 
variables. 
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3.5. NONPARAMETRIC TESTS 
The main variables of interest are the Apgar-Index 1 and 5 (ordinal variables), Still-Face Scores 
(nominal variable), Care-Index Scores (ordinal variable) and the Strange Situation Scores (nominal 
variable). Taking these types of variables into account, nonparametric approaches for ordinal data 
and specific techniques for nominal data must be applied – JMP Software.  
3.5.1. Ordinal Variables 
To verify if the two independent samples (Preterm and Term infants) come from the same (or 
identical) population regarding the Apgar-Indexes and the Care-Index scores (applied in the Free-Play 
Situation), Wilcoxon-Mann-Whitney tests (also known as Mann-Whitney U test) were applied.  
Hypotheses: 
H0: Preterm and Term infants have identical scores of Apgar-Index 1 
H1: Preterm and Term infants have distinct scores of Apgar-Index 1 
H0: Preterm and Term infants have identical scores of Apgar-Index 5 
H1: Preterm and Term infants have distinct scores of Apgar-Index 5 
H0: Preterm and Term infants have identical scores of Care-Index 
H1: Preterm and Term infants have distinct scores of Care-Index 
To verify the existence of the relationship between the infants’ weight and their Apgar Scores and 
the relationship between the mothers’ age and the infants’ Apgar Scores the Kruskal-Wallis Test was 
applied: 
Hypothesis: 
H0: All Baby Weight Groups have identical scores of Apgar-Index 1 
H1: There’s at least one Baby Weight Group with a distinct score of Apgar-Index 1 
H0: All Baby Weight Groups have identical scores of Apgar-Index 5 
H1: There’s at least one Baby Weight Group with a distinct score of Apgar-Index 5 
H0: All Mothers’ Age Groups have identical scores of Apgar-Index 1 
H1: There’s at least one of the Mothers’ Age Group with a distinct score of Apgar-Index 1 
H0: All Mothers’ Age Groups have identical scores of Apgar-Index 5 
H1: There’s at least one of the Mothers’ Age Group with a distinct score of Apgar-Index 5 
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Since the Kruskal-Wallis Test showed significant differences between the groups, it was decided to 
conduct the Post-Hoc Nemenyi Test. The Nemenyi Test is similar to the Tukey HSD Test, except that it 
tests for differences between rank sums (conditional on having equal sample sizes in the groups). 
Hypotheses: 
For each pair of distinct levels of Baby Weight: 
H0: The two levels of Baby Weight have identical scores of Apgar-Index 1 
H1: The two levels have distinct scores of Apgar-Index 1 
H0: The two levels of Baby Weight have identical scores of Apgar-Index 5 
H1: The two levels of Baby Weight have distinct scores of Apgar-Index 5 
For each pair of distinct levels of Mothers’ Age: 
H0: The two levels of Mothers’ Age have identical scores of Apgar-Index 1 
H1: The two levels of Mothers’ Age have distinct scores of Apgar-Index 1 
H0: The two levels of Mothers’ Age have identical scores of Apgar-Index 5 
H1: The two levels of Mothers’ Age have distinct scores of Apgar-Index 5 
The relationship between the mothers’ education level and Maternal Care-Index scores (applied in 
the Free-Play Situation) were checked through the Kruskal-Wallis Test: 
Hypotheses: 
H0: All education levels have identical scores for the Care-Index scale 
H1: There’s at least one education level with a distinct score for the Care-Index scale 
For further results the Post-Hoc Nemenyi Test was conducted: 
Hypotheses: 
For each pair of distinct education levels: 
H0: The two education levels have identical scores for the Maternal Sensitivity Care-Index 
H1: The two education levels have distinct scores for the Maternal Sensitivity Care-Index 
H0: The two education levels have identical scores for the Maternal Passivity Care-Index 
H1: The two education levels have distinct scores for the Maternal Passivity Care-Index 
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3.5.2. Categorical Variables 
Regarding the remaining variables, i.e., Still-Face Scores and Strange Situation Scores, they were 
compared using the Pearson’s Chi-Square Test. 
Hypotheses: 
H0: Preterm infants’ scores are independent of Term infants’ scores in the Still-Face Experiment 
H1: Preterm infants’ scores are not independent of Term infants’ scores in the Still-Face 
Experiment 
H0: Preterm infants’ scores are independent of Term infants’ scores in the Strange Situation 
Experiment 
H1: Preterm infants’ scores are not independent of Term infants’ scores in the Strange Situation 
Experiment 
 
3.5.3. Preterm and Term Infants 
This study is based on two independent samples with the purpose of understanding if there are any 
differences regarding the results of the three experiences. However, previous studies (McClure, 2000 
and Fuertes, Beeghly, Lopes dos Santos & Tronick, 2011) suggested a possible relation between the 
experiences and the infants’ demographics, such the infant’s gender and gestational age. For further 
results two additional tests for each sample were conducted: Mann-Whitney and Pearson’s Chi-
Square by baby gender (JMP software). The McNemar-Bowker test (IBM SPSS software) was used to 
check if the sample has an impact in the results of the Still-Face and Strange Situation experiences. 
Mann-Whitney  - Hypotheses: 
For Preterm and Term infants separately: 
H0: Boys and girls have identical scores of Apgar-Index 1 
H1: Boys and girls have distinct scores of Apgar-Index 1 
H0: Boys and girls have identical scores of Apgar-Index 5 
H1: Boys and girls have distinct scores of Apgar-Index 5 
H0: Boys and girls have identical scores of Care-Index 
H1: Boys and girls have distinct scores of Care-Index 
Pearson’s Chi-Square - Hypotheses: 
For Preterm and Term infants separately: 
H0: Boys’ scores are independent of girls’ scores in the Still-Face Experiment 
H1: Boys’ scores are not independent of girls’ scores in the Still-Face Experiment 
H0: Boys’ scores are independent of girls’ scores in the Strange Situation Experiment 
H1: Boys’ scores are not independent of girls’ scores in the Strange Situation Experiment 
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According to Bowker (1948) it is possible to compare the response of two variables using a 
contingency table. The main idea is to see if the marginal distribution of Preterm and Term Infants is 
the same for each of the two categorical variables (Still-Face Experiment and Strange Situation 
Experiment). Computing the p-value based on the chi-square distribution, the Bowker Test (also 
known as McNemar-Bowker test) was used to see if the scores of the Still-face Experiment [and 
Strange Situation Experiment] differ in Preterm and Term infants.  
McNemar-Bowker - Hypotheses: 
                                          and             
                                         
(1 = Self-Comfort, 2 = Socially Negative, 3 = Socially Positive) 
 
Where the index   stands for each category of the Still-Face Experiment in Preterm infants, and    
stands for each category in Term infants. The null hypothesis in this case is that each result of the 
Still-Face Experiment in Preterm infants is the same as in Term infants. In other words, the sample 
type does not matter. 
 
                                          and             
                                         
(1 = Insecure, 2 = Resistant, 3 = Secure) 
 
Where the index   stands for each category of the Strange Situation Experiment in Preterm infants, 
and   stands for each category in Term infants. The null hypothesis in this case is that the sample 
type does not matter for the result of the Strange Situation Experiment. 
 
 
18 
 
4. RESULTS AND DISCUSSION 
4.1. DESCRIPTIVE ANALYSIS 
In this study (     ) we have two independent samples, differentiated by their gestational age: 
Term (60,87%) and Preterm (39,13%), from which 56,52% are male and 43,48% are female. Since 
WHO considers preterm the infants born before the 37 weeks of gestation, the gestational age (in 
weeks) was divided in four intervals: between 31 and 34 weeks (14,49%); between 34 and 37 weeks 
(24,64%); between 37 and 40 weeks (25,36%); between 40 and 43 (35,51%) – see Appendix 7.4.1 
Infants’ Demographics.   
The National Institutes of 
Health's Web site produced by 
the National Library of 
Medicine (MedlinePlus) 
considers the average weight 
at birth to be between 2.500 
grams and 3.992 grams. The 
majority of our sample 
(60,87%) is within this 
average, that is, between 
2.550 and 3.800 grams. 
Another health indicator is the Apgar Score, with a range from 0 to 10. According to the MedlinePlus 
website, our results are within the usual range (7 – 9) – see Exhibit 4.1.   
At their third month infants 
were observed in the Still-
Face Situation (SF). Taking 
into account the patterns of 
child behavior (see Exhibit 
4.2), both term and 
preterm infants displayed 
more positive behaviors 
(55,95% and 53,70%, 
respectively). Following the 
positive behavior, we have 
27,78% of preterm infants 
with self-comfort behavior 
and 18,52% with negative 
behavior. However, for the 
term infants, this 
percentage changes: 30,95% have negative behavior and the remaining (13,10%) present self-
comfort patterns.  
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Exhibit 4.1 - Average Apgar Score by Sample Type 
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Exhibit 4.2 - Still-Face Patterns by Sample Type 
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Along with the SF Patterns, infants can be classified according to seven behavioral styles (see Exhibit 
4.3). In our sample most of the term infants show a positive behavior with more difficulty in calming 
down (35,71%) whereas the preterm infants showed self-comfort behaviors or looked away from 
their mothers (27,78%). In spite of the preterm infants’ lower score in the moderate behavior 
(5,56%), the positive behavior occurs with an overall lower frequency (16,40%). Another important 
aspect of this study is that none of the infants (preterm or term) exhibits the seventh behavioral style 
– no differentiation between episodes.  
 
Exhibit 4.3 - Still-Face Behavioral Styles by Sample Type 
At their ninth month, both infants and their mothers were evaluated in a Free-Play Situation 
according to the Care-Index (see Exhibit 4.4). Results show that preterm infants have, on average, a 
higher score in cooperation (9,26) and a lower score in compulsion (0,60). On the other hand, the 
mothers demonstrate, on average, a higher sensitivity score (9,17) and a lower passivity score (1,62). 
Preterm infants show a similar result, in the way that the higher scores for both child and mother are 
in cooperation (6,80) and sensitivity (6,65), respectively. However, the lower scores are related with 
passivity for both child and mother (1,76 and 2,83 respectively). 
 
Exhibit 4.4 - Average Care-Index Scores by Sample Type 
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Since the Care-Index scores have a scale that range from 0 up to 14, the frequency for three intervals 
was analyzed: from 0 to 4, from 5 to 9 and from 10 to 14. The Maternal scores for Control and 
Passivity are similar in both samples, i.e., both show a higher percentage in the first interval (0 – 4) 
and lower percentage in the last (10 – 14); Child’s scores for Difficulty, Passivity and Compulsion are 
also similar, i.e., the majority falls under the first interval (0 – 4) and a small percentage is in the 
second interval (5 – 9). The importance of the Table 4.1 in the differences rather than the similarities. 
The Maternal Sensitivity Scores are more equally distributed in the preterm sample than the term 
sample, where we don’t have the presence of mothers with the lowers scores (0 – 4). Another 
interesting difference is in the Child Cooperation Scale: in the preterm sample, 50% has a neutral 
score (5 – 9) and the remaining infants were more or less equally distributed between the lowest 
scores and the highest. For the term sample, the infants are just distributed between the neutral and 
the highest scores. 
Variables Score: 0-4 Score: 5-9 Score: 10-14 
Preterm Sample 
   
Maternal Sensitivity Scale 
31% 43% 26% 
Maternal Control Scale 
56% 35% 9% 
Maternal Passivity Scale 
72% 22% 6% 
Care-Index: Scale of Child Cooperation 
24% 50% 26% 
Care-Index: Child Compulsion Scale 
65% 26% 9% 
Children's Difficulty Temperament Scale 
80% 20% 0% 
Child Passivity Scale 
91% 7% 2% 
Term Sample 
   
Maternal Sensitivity Scale 
0% 54% 46% 
Maternal Control Scale 
68% 32% 0% 
Maternal Passivity Scale 
94% 6% 0% 
Care-Index: Scale of Child Cooperation 
0% 52% 48% 
Care-Index: Child Compulsion Scale 
96% 4% 0% 
Children's Difficulty Temperament Scale 
90% 10% 0% 
Child Passivity Scale 
77% 23% 0% 
Table 4.1 - Care-Index Scores by Intervals and Sample Type 
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The last evaluation was the 
Strange Situation experiment at 
the twelfth month of the 
infants’ life. According to 
Exhibit 4.5, preterm infants 
demonstrate more insecurity 
than term infants (38,89% vs. 
11,90%), which are more 
Secure and Resistant (61,90% 
vs. 44,44% and 26,19% vs. 
16,67%, respectively).  
 
 
Comparing the first and last experiments – Still-Face and Strange Situation Experiment – and using 
the cross-tabulation – see Table 4.2 –, we verify that the majority of preterm displays a socially 
positive behavior and has a secure attachment (40,74%) or a self-comfort behavior and an insecure 
attachment (25,93%). 
  Strange Situation 
  Insecure Resistant Secure Total 
Still-Face 
Self-Comfort 14 0 1 15 
Socially Negative 0 9 1 10 
Socially Positive 7 0 22 29 
Total 21 9 24 54 
Table 4.2 - Preterm: Still-Face vs. Strange Situation 
Taking into account Table 4.3 below we see that, like preterm infants, the majority of term infants 
displays a socially positive behavior and has a secure attachment (40,48%). However, there is a 
significant part that displays a socially negative behavior but has a secure attachment (17,86%). 
  Strange Situation 
  Insecure Resistant Secure Total 
Still-Face 
Self-Comfort 5 3 3 11 
Socially Negative 1 10 15 26 
Socially Positive 4 9 34 47 
Total 10 22 52 84 
Table 4.3 - Term: Still-Face vs. Strange Situation 
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For better understanding of the experiments results, mothers were interviewed regarding their 
demographics and their infant’s father demographics. This information is summarized in Exhibit 4.6.  
 
 
 
 
 
 
 
Most mothers have ages between 28 and 33 years old (38,41%), a superior education, i.e. University 
degree (49,28%), and have an intellectual and/or scientific profession (29,71%). These statements 
are also true for each sample type except for the occupation: for preterm’s mothers the biggest 
percentage is for the Operators of assembly plants and machines and assembly workers – see 
Appendix 7.4.2 Mothers’ Demographics. 
A typical father is considered to also have between 28 and 33 years (35,51%), a superior education 
(36,96%), and to be a Specialist in Intellectual and/or Scientific Profession (21,74%). However, 
preterm’s fathers are best characterized for having the 2nd or 3rd cycle and for being unskilled 
workers – see Appendix 7.4.3 Fathers’ Demographics.  
 
 
  
Mean Age: 30,16 
Mean No. Children: 1,52 
Education Group Mode: 
University 
Occupation Mode: Specialist 
in Intellectual and/or 
Scientific Profession 
 
Mean Age: 32,90 
Education Group Mode: 
University 
Occupation Mode: Specialist 
in Intellectual and/or 
Scientific Profession 
Exhibit 4.6 - Parents' Overall Demographics 
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4.2. EXPLORATORY ANALYSIS 
4.2.1. Average Scores 
Since their development is not completely done, preterm infants could have low weight, which could 
be related to their low Apgar Scores. Looking at Table 4.4, the average Apgar Score does not seem to 
increase along with the several weight groups – statistical tests will be made to assess the 
relationship between these variables.  
Sample Type Baby's Weight Group Apgar-1 Apgar-5 
Preterm 
   
 
[ 1050 - 1457 [ 7,57 9,00 
 
[ 1457 - 1864 [ 7,64 8,40 
 
[ 1864 - 2271 [ 8,07 8,75 
 
[ 2271 - 2678 [ 7,60 8,25 
 
[ 2678 - 3085 [ 8,00 9,00 
Term 
   
 
[ 2271 - 2678 [ 9,00 10,00 
 
[ 2678 - 3085 [ 9,19 10,00 
 
[ 3085 - 3492 [ 9,06 9,97 
 
[ 3492 - 3899 [ 9,10 10,00 
 
[ 3899 - 4350 ] 9,22 9,89 
Table 4.4 - Average Apgar Scores by Sample Type and Baby's Weight Group 
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According to NIH, a woman’s age is one of the risk factors in pregnancy that could lead to a 
premature birth, which could lead to smaller Apgar Scores (Exhibit 4.1). The organization puts 
women older than 35 years as risk groups, “because they are more likely to have other conditions 
(such as high blood pressure and diabetes)”. Looking at Table 4.5, is not possible to verify if the 
mother’s age could influence the infant’s Apgar Scores. For assessing the relationship between these 
two variables, statistical tests will be made.  
Sample Type Mother's Age Group Apgar-1 Apgar-5 
Preterm 
   
 
[ 18 - 22 [ 7,44 8,83 
 
[ 22 - 26 [ 7,71 8,50 
 
[ 26 - 30 [ 7,44 8,38 
 
[ 30 - 34 [ 8,42 8,83 
 
[ 34 - 38 [ 8,40 9,00 
 
[ 38 - 42 ] 7,25 8,33 
Term 
   
 
[ 18 - 22 [ 9,00 10,00 
 
[ 22 - 26 [ 9,00 10,00 
 
[ 26 - 30 [ 8,89 9,94 
 
[ 30 - 34 [ 9,18 9,97 
 
[ 34 - 38 [ 9,25 10,00 
 
[ 38 - 42 ] 9,20 10,00 
Table 4.5 - Average Apgar Scores by Sample Type and Mother's Age Group 
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The general impression is that preterm infants require extra care due to the consequences of their 
inferior gestational age. This could lead to the hypothesis that mother’s behavior differs for each 
sample type. However, in Exhibit 4.4 - Average Care-Index Scores by Sample Type was shown that 
mothers of both preterm and term infants are more sensitive and less passive. In the preterm 
sample, the sensitivity score is more evident in mothers between 34 and 38 and between 38 and 42 
years old for the passive score; in the term sample the sensitivity score is predominant in mothers 
between 18 and 22 years old and 22 and 26 years old, respectively – see Table 4.6. 
Sample Type Mother's Age Group M_Sensitivity M_Control M_Passivity 
Preterm 
    
 [ 18 - 22 [ 5,89 5,78 2,33 
 [ 22 - 26 [ 6,14 3,43 4,43 
 [ 26 - 30 [ 6,88 3,76 3,35 
 [ 30 - 34 [ 7,17 4,50 2,33 
 [ 34 - 38 [ 7,60 6,00 0,40 
 [ 38 - 42 ] 5,50 5,00 3,50 
Term 
    
 [ 18 - 22 [ 11,00 2,00 1,00 
 [ 22 - 26 [ 8,33 2,50 3,00 
 [ 26 - 30 [ 9,06 4,11 0,83 
 [ 30 - 34 [ 9,18 3,21 1,61 
 [ 34 - 38 [ 9,19 2,19 2,69 
 [ 38 - 42 ] 9,60 3,80 0,60 
Table 4.6 - Mother’s Care-Index Scores by Sample Type and Mother's Age Group 
 
For further conclusions, statistical tests should be made.  
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When analyzing the Still-Face and Strange Situation experiments, we see that sensitive mothers 
could have higher change of having infants with socially positive behavior and secure infants; 
controlling mothers could have infants who exhibit self-comfort behavior and insecure attachment; 
and higher passive scores could translate into infants with socially negative behavior and resistant 
attachment – see Table 4.7.  
Experiment Scores M_Sensitivity M_Control M_Passivity 
Still-Face 
Self-Comfort 6,04 5,46 2,50 
Socially Negative 7,75 3,33 2,89 
Socially Positive 9,12 3,32 1,58 
Strange Situation 
Insecure 5,87 5,61 2,52 
Resistant 7,32 3,65 3,03 
Secure 9,47 2,99 1,54 
Table 4.7 - Mother’s Care-Index Scores by Still-Face and Strange Situation Scores 
 
The same pairs could be achieved by analyzing the infants’ Care-Index Score – see Table 4.8. 
Cooperative infants could have more socially positive behavior and a secure attachment; compulsive 
infants have higher chance of having self-comfort behaviors and an insecure attachment; difficult 
infants could display self-comfort behavior and a resistant attachment; passive infants have socially 
negative behavior and resistant attachment. 
Experiment Scores C_Cooperation C_Compulsion C_Difficulty C_Passivity 
Still-Face 
Self-Comfort 5,81 3,62 2,58 2,08 
Socially Negative 7,83 1,06 1,86 3,22 
Socially Positive 9,37 1,37 1,53 1,96 
Strange Situation 
Insecure 5,81 3,90 2,19 2,10 
Resistant 7,39 0,94 2,35 3,32 
Secure 9,68 1,13 1,43 1,99 
Table 4.8 - Child's Care-Index Scores by Still-Face and Strange Situation Scores 
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4.2.2. Correlation Matrix 
Looking at Table 4.9, it is possible to see strong positive correlations in the preterm sample between 
the Child’s Cooperation and the Mother’s Sensitivity (0,84), between the Child’s Compulsion and the 
Mother’s Control (0,79) and between the Child and Mother’s Passivity (0,70). The Mother’s Control is 
negatively correlated with the Mother’s Passivity Scale (-0,63) and with the Child’s Passivity (-0,62) 
and Child’s Cooperation (-0,55); also the Child’s Compulsion is negatively correlated with the 
Mother’s Passivity (-0,55), Child’s Cooperation (-0,54), Difficulty (-0,54) and Passivity (-0,52). 
Variable by Variable Spearman ρ Prob>|ρ| 
M_Control M_Sensivity -0,4397 0,0009 
M_Passivity M_Sensivity -0,3447 0,0107 
M_Passivity M_Control -0,6258 <,0001 
C_Cooperation M_Sensivity 0,8354 <,0001 
C_Cooperation M_Control -0,5512 <,0001 
C_Cooperation M_Passivity -0,1215 0,3814 
C_Compulsion M_Sensivity -0,3538 0,0087 
C_Compulsion M_Control 0,7934 <,0001 
C_Compulsion M_Passivity -0,5460 <,0001 
C_Compulsion C_Cooperation -0,5397 <,0001 
C_Difficulty M_Sensivity -0,0607 0,6628 
C_Difficulty M_Control -0,1113 0,4231 
C_Difficulty M_Passivity 0,2986 0,0283 
C_Difficulty C_Cooperation 0,0343 0,8054 
C_Difficulty C_Compulsion -0,5380 <,0001 
C_Passivity M_Sensivity -0,0580 0,6769 
C_Passivity M_Control -0,6231 <,0001 
C_Passivity M_Passivity 0,6958 <,0001 
C_Passivity C_Cooperation 0,0142 0,9187 
C_Passivity C_Compulsion -0,5219 <,0001 
C_Passivity C_Difficulty -0,1107 0,4255 
Table 4.9 - Spearman's Correlation: Preterm Care-Index Scores 
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In the term sample (Table 4.10) we have less obvious correlations. Like the preterm sample, the 
Child’s Cooperation and Mother’s Sensitivity have a strong positive correlation (0,90). However, 
when we look at the reimaging variables, none of them stands out. Nevertheless, the Mother’s 
Control was found to be negatively correlated with the Mother’s Sensitivity (-0,62) and with the 
Child’s Cooperation (-0,53). 
Variable by Variable Spearman ρ Prob>|ρ| 
M_Control M_Sensivity -0,6233 <,0001 
M_Passivity M_Sensivity -0,3564 0,0009 
M_Passivity M_Control -0,4445 <,0001 
C_Cooperation M_Sensivity 0,8955 <,0001 
C_Cooperation M_Control -0,5289 <,0001 
C_Cooperation M_Passivity -0,3399 0,0016 
C_Compulsion M_Sensivity -0,2424 0,0263 
C_Compulsion M_Control 0,3457 0,0013 
C_Compulsion M_Passivity -0,0884 0,4241 
C_Compulsion C_Cooperation -0,1774 0,1064 
C_Difficulty M_Sensivity -0,3138 0,0036 
C_Difficulty M_Control 0,4154 <,0001 
C_Difficulty M_Passivity -0,0934 0,3982 
C_Difficulty C_Cooperation -0,3618 0,0007 
C_Difficulty C_Compulsion 0,0017 0,9880 
C_Passivity M_Sensivity -0,3094 0,0042 
C_Passivity M_Control -0,0629 0,5700 
C_Passivity M_Passivity 0,3944 0,0002 
C_Passivity C_Cooperation -0,4357 <,0001 
C_Passivity C_Compulsion -0,1865 0,0894 
C_Passivity C_Difficulty -0,3745 0,0004 
Table 4.10 - Spearman's Correlation: Term Care-Index Scores 
 
Given this, we can state that preterm’s’ mothers show a more obvious correlation between several 
variables in study and on the contrary, term infants’ mothers do not display a strong correlation 
between any variables, with the exception of the Maternal Sensitivity Scale and the Child’s 
Cooperation Scale, the Maternal Control and Sensitivity Scale and Child’s Cooperation Scale. 
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4.3. NONPARAMETRIC TESTS 
4.3.1. Ordinal Variables 
For the ordinal variables under study (Apgar-Index 1, Apgar-Index 5, Care-Index Scores) and to check 
if the samples of Preterm and Term infants come from identical populations, the Mann-Whitney Test 
was applied – see Table 4.11. 
Variables Chi-Square Prob > ChiSq 
Apgar-1 51,8957 <,0001 
Apgar-5 100,5765 <,0001 
M_Sensitivity 23,9614 <,0001 
M_Control 4,0391 0,0445 
M_Passivity 2,4240 0,1195 
C_Cooperation 24,1027 <,0001 
C_Compulsion 20,7584 <,0001 
C_Difficulty 0,0784 0,7794 
C_Passivity 8,4712 0,0036 
Table 4.11 - Mann-Whitney Test Scores by Sample Type 
As our threshold is a level of significance of 5%, we reject the null hypothesis for all variables except 
for M_Passivity and C_Difficulty. 
Since there is no statistical evidence to state that all variables groups come from identical 
populations, we can state that the Apgar Scores and Care-Index Scores are significantly different in 
the Preterm and Term infants. 
 
Section 4.2.1 Average Scores suggested the existence of a relation between the infants’ weight and 
their Apgar Scores (Table 4.4). For better assessment, the Kruskal-Wallis test was conducted – see 
Table 4.12. 
Variables Chi-Square Prob>ChiSq 
Apgar-1 50,0622 <,0001 
Apgar-5 78,0718 <,0001 
Table 4.12 - Kruskal-Wallis Test Scores by Baby Weight 
Given our results we can conclude that we reject the hypothesis of the Apgar-Indexes being identical 
in all infants’ weight groups, at the 5% significance level. 
 
  
30 
 
Taking into account the previous results, further tests were made in order to determine the 
differences between groups. For this, the nonparametric multiple comparisons test (post-hoc test) 
chosen was the Nemenyi test. 
According to Table 4.13 and for a level of significance of 5% and a                      we reject 
the null hypothesis of having identical scores for Apgar-1 for 17 out of 28 pairs (60,71% of the total 
pairs). 
Level + Level  - 
Difference Between 
Rank Sums 
Absolute 
Difference 
Conclusion 
[ 1050 - 1457 [ [ 2678 - 3085 [ -1842,00 1842,00 Reject H0 
[ 1050 - 1457 [ [ 3085 - 3492 [ -2421,00 2421,00 Reject H0 
[ 1050 - 1457 [ [ 3492 - 3899 [ -1431,00 1431,00 Reject H0 
[ 1457 - 1864 [ [ 2678 - 3085 [ -1646,50 1646,50 Reject H0 
[ 1457 - 1864 [ [ 3085 - 3492 [ -2225,50 2225,50 Reject H0 
[ 1457 - 1864 [ [ 3492 - 3899 [ -1235,50 1235,50 Reject H0 
[ 1864 - 2271 [ [ 2678 - 3085 [ -1373,50 1373,50 Reject H0 
[ 1864 - 2271 [ [ 3085 - 3492 [ -1952,50 1952,50 Reject H0 
[ 1864 - 2271 [ [ 3492 - 3899 [ -962,50 962,50 Reject H0 
[ 2271 - 2678 [ [ 2678 - 3085 [ -1176,00 1176,00 Reject H0 
[ 2271 - 2678 [ [ 3085 - 3492 [ -1755,00 1755,00 Reject H0 
[ 2271 - 2678 [ [ 3492 - 3899 [ -765,00 765,00 Reject H0 
[ 2678 - 3085 [ [ 3085 - 3492 [ -579,00 579,00 Reject H0 
[ 2678 - 3085 [ [ 3899 - 4350 ] 1269,00 1269,00 Reject H0 
[ 3085 - 3492 [ [ 3492 - 3899 [ 990,00 990,00 Reject H0 
[ 3085 - 3492 [ [ 3899 - 4350 ] 1848,00 1848,00 Reject H0 
[ 3492 - 3899 [ [ 3899 - 4350 ] 858,00 858,00 Reject H0 
Table 4.13 - Nemenyi Test Scores: Conclusion for Apgar-1 by Baby’s Weight Group 
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Taking into account Table 4.14 and for a level of significance of 5% and a                      we 
reject the null hypothesis of having identical scores for Apgar-5 for 21 out of 28 pairs (75,00% of the 
total pairs). 
Level + Level  - 
Difference Between 
Rank Sums 
Absolute 
Difference 
Conclusion 
[ 1050 - 1457 [ [ 2678 - 3085 [ -1443,00 1443,00 Reject H0 
[ 1050 - 1457 [ [ 3085 - 3492 [ -2067,00 2067,00 Reject H0 
[ 1050 - 1457 [ [ 3492 - 3899 [ -1332,50 1332,50 Reject H0 
[ 1050 - 1457 [ [ 3899 - 4350 ] -494,00 494,00 Reject H0 
[ 1457 - 1864 [ [ 2678 - 3085 [ -1474,00 1474,00 Reject H0 
[ 1457 - 1864 [ [ 3085 - 3492 [ -2098,00 2098,00 Reject H0 
[ 1457 - 1864 [ [ 3492 - 3899 [ -1363,50 1363,50 Reject H0 
[ 1457 - 1864 [ [ 3899 - 4350 ] -525,00 525,00 Reject H0 
[ 1864 - 2271 [ [ 2678 - 3085 [ -1402,00 1402,00 Reject H0 
[ 1864 - 2271 [ [ 3085 - 3492 [ -2026,00 2026,00 Reject H0 
[ 1864 - 2271 [ [ 3492 - 3899 [ -1291,50 1291,50 Reject H0 
[ 1864 - 2271 [ [ 3899 - 4350 ] -453,00 453,00 Reject H0 
[ 2271 - 2678 [ [ 2678 - 3085 [ -1241,50 1241,50 Reject H0 
[ 2271 - 2678 [ [ 3085 - 3492 [ -1865,50 1865,50 Reject H0 
[ 2271 - 2678 [ [ 3492 - 3899 [ -1131,00 1131,00 Reject H0 
[ 2271 - 2678 [ [ 3899 - 4350 ] -292,50 292,50 Reject H0 
[ 2678 - 3085 [ [ 3085 - 3492 [ -624,00 624,00 Reject H0 
[ 2678 - 3085 [ [ 3899 - 4350 ] 949,00 949,00 Reject H0 
[ 3085 - 3492 [ [ 3492 - 3899 [ 734,50 734,50 Reject H0 
[ 3085 - 3492 [ [ 3899 - 4350 ] 1573,00 1573,00 Reject H0 
[ 3492 - 3899 [ [ 3899 - 4350 ] 838,50 838,50 Reject H0 
Table 4.14 - Nemenyi Test Scores: Conclusion for Apgar-5 by Baby’s Weight Group 
 
Also, in section 4.2.1 Average Scores was discussed the possibility of a relationship between the 
mothers’ age and the Apgar-Indexes (Table 4.5) and the Maternal Scale of Care-Index (Table 4.6). For 
verifying this possibility the Kruskal-Wallis Test was conducted – see Table 4.15. 
Variable Chi-Square Prob>ChiSq 
Apgar-1 18,1981 0,0058 
Apgar-5 21,2833 0,0016 
M_Sensitivity 9,5185 0,1464 
M_Control 7,5599 0,2721 
M_Passivity 9,6966 0,1380 
Table 4.15 - Kruskal-Wallis Test Scores by Mothers’ Age Group 
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For a level of significance of 5%, we reject the null hypothesis for the Apgar-Indexes (1 and 5), i.e., 
the Apgar Index-1 and Apgar-Index-5 are distinct for at least one of the mothers’ age group. Using 
the same guidance, we can say that there is no statistical evidence to state that the Maternal Scales 
of the Care-Index are significantly different across the mothers’ age groups. 
For better assessment, nonparametric comparisons were made using the Nemenyi Test for the 
Apgar-Indexes. Taking into account the results exposed in Table 4.16, the threshold of the level of 
significance of 5% and a                     , we can conclude that we reject of null hypothesis 
of having identical scores of the Apgar-Index 1 for 12 of 15 groups (80,00%). 
Level + Level  - 
Difference Between 
Rank Sums 
Absolute 
Difference 
Conclusion 
[ 18 - 22 [ [ 26 - 30 [ -1650,50 1650,50 Reject H0 
[ 18 - 22 [ [ 30 - 34 [ -3074,50 3074,50 Reject H0 
[ 18 - 22 [ [ 34 - 38 [ -1311,50 1311,50 Reject H0 
[ 18 - 22 [ [ 38 - 42 ] -602,00 602,00 Reject H0 
[ 22 - 26 [ [ 26 - 30 [ -1320,00 1320,00 Reject H0 
[ 22 - 26 [ [ 30 - 34 [ -2744,00 2744,00 Reject H0 
[ 22 - 26 [ [ 34 - 38 [ -981,00 981,00 Reject H0 
[ 26 - 30 [ [ 30 - 34 [ -1424,00 1424,00 Reject H0 
[ 26 - 30 [ [ 38 - 42 ] 1048,50 1048,50 Reject H0 
[ 30 - 34 [ [ 34 - 38 [ 1763,00 1763,00 Reject H0 
[ 30 - 34 [ [ 38 - 42 ] 2472,50 2472,50 Reject H0 
[ 34 - 38 [ [ 38 - 42 ] 709,50 709,50 Reject H0 
Table 4.16 - Nemenyi Test Scores: Conclusion for Apgar-1 by Mother’s Age Group 
Using the same reasoning for the Apgar-Index 5, considering Table 4.17 and a                
     , we also reject the null hypothesis of having identical scores of the Apgar-Index 5 for the same 
12 of 15 groups (80,00%). 
Level + Level  - 
Difference Between 
Rank Sums 
Absolute 
Difference 
Conclusion 
[ 18 - 22 [ [ 26 - 30 [ -1167,50 1167,50 Reject H0 
[ 18 - 22 [ [ 30 - 34 [ -2236,00 2236,00 Reject H0 
[ 18 - 22 [ [ 34 - 38 [ -988,50 988,50 Reject H0 
[ 18 - 22 [ [ 38 - 42 ] -581,00 581,00 Reject H0 
[ 22 - 26 [ [ 26 - 30 [ -862,50 862,50 Reject H0 
[ 22 - 26 [ [ 30 - 34 [ -1931,00 1931,00 Reject H0 
[ 22 - 26 [ [ 34 - 38 [ -683,50 683,50 Reject H0 
[ 26 - 30 [ [ 30 - 34 [ -1068,50 1068,50 Reject H0 
[ 26 - 30 [ [ 38 - 42 ] 586,50 586,50 Reject H0 
[ 30 - 34 [ [ 34 - 38 [ 1247,50 1247,50 Reject H0 
[ 30 - 34 [ [ 38 - 42 ] 1655,00 1655,00 Reject H0 
[ 34 - 38 [ [ 38 - 42 ] 407,50 407,50 Reject H0 
Table 4.17 - Nemenyi Test Scores: Conclusion for Apgar-5 by Mother’s Age Group 
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One of the studies (Fuertes, 2004) proposed a relation between the Mothers’ education level and the 
maternal Care-Index scores. For testing this hypothesis, the Kruskal-Wallis Test was used – see Table 
4.18. 
Variable Chi-Square Df Prob>ChiSq 
M_Sensitivity 20,2339 4 0,0004 
M_Control 3,0915 4 0,5426 
M_Passivity 13,4539 4 0,0093 
Table 4.18 - Kruskal-Wallis Test Scores by Mothers’ Education Level 
For a level of significance of 5%, we reject the null hypothesis that all education levels have identical 
scores for the Maternal Sensitivity Care-Index, and also reject the identical null hypothesis for the 
Maternal Passivity Care-Index. Since the Maternal Sensitivity and Passivity differs for at least one 
education level, the Nemenyi Test was used. For a                      we reject the null 
hypothesis of having identical Maternal Sensitivity scores for all mothers’ education level groups 
except for Basic (1st Cycle) vs. Basic (2nd Cyle) – see Table 4.19. 
Level + Level  - 
Difference Between 
Rank Sums 
Absolute 
Difference 
Conclusion 
Basic (1st Cycle) Basic (2nd Cycle) -40,50 40,50 Don’t Reject H0 
Basic (1st Cycle) Basic (3rd Cycle) -999,00 999,00 Reject H0 
Basic (1st Cycle) High School -2214,50 2214,50 Reject H0 
Basic (1st Cycle) University -5114,50 5114,50 Reject H0 
Basic (2nd Cycle) Basic (3rd Cycle) -958,50 958,50 Reject H0 
Basic (2nd Cycle) High School -2174,00 2174,00 Reject H0 
Basic (2nd Cycle) University -5074,00 5074,00 Reject H0 
Basic (3rd Cycle) High School -1215,50 1215,50 Reject H0 
Basic (3rd Cycle) University -4115,50 4115,50 Reject H0 
High School University -2900,00 2900,00 Reject H0 
Table 4.19 - Nemenyi Test Scores: Conclusion for Maternal Sensitivity by Mother’ Education Level 
For a                      we reject the null hypothesis of having identical Maternal Passivity 
scores for all mothers’ education level groups – see Table 4.20. 
Level + Level  - 
Difference Between 
Rank Sums 
Absolute 
Difference 
Conclusion 
Basic (1st Cycle) Basic (2nd Cycle) -785,50 785,50 Reject H0 
Basic (1st Cycle) Basic (3rd Cycle) -1580,00 1580,00 Reject H0 
Basic (1st Cycle) High School -1963,50 1963,50 Reject H0 
Basic (1st Cycle) University -3937,00 3937,00 Reject H0 
Basic (2nd Cycle) Basic (3rd Cycle) -794,50 794,50 Reject H0 
Basic (2nd Cycle) High School -1178,00 1178,00 Reject H0 
Basic (2nd Cycle) University -3151,50 3151,50 Reject H0 
Basic (3rd Cycle) High School -383,50 383,50 Reject H0 
Basic (3rd Cycle) University -2357,00 2357,00 Reject H0 
High School University -1973,50 1973,50 Reject H0 
Table 4.20 - Nemenyi Test Scores: Conclusion for Maternal Passivity by Mother’ Education Level 
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4.3.2. Categorical Variables 
For the Still-Face Experiment and Strange Situation Experiment, the Pearson’s Chi-Square Test was 
used – see Table 4.21. 
Variables Chi-Square Prob>ChiSq 
Still-Face 5,7390 0,0567 
Strange Stuation 13,8010 0,0010 
Table 4.21 - Pearson's Chi-Square Test Scores by Sample Type 
Given the results above and taking into account a level of significance of 5%, we reject the null 
hypothesis for the Strange Situation scores, meaning that there is statistical evidence to state that 
the Preterm infants’ scores and Term infants’ scores are dependent on one another in the Strange 
Situation Experiment. A similar conclusion can be stated for the Still-Face Experiment for significance 
levels greater than or equal to 5,7%. 
 
4.3.3. Preterm and Term Infants 
For the ordinal variables – Apgar Scores and Care-Index Scores – the Mann-Whitney test was applied 
to the Preterm infants sample to compare their scores by baby gender. According to Table 4.22 and 
considering a level of significance of 5%, we do not reject the null hypothesis for all variables. With 
this, there is not enough evidence to say that preterm boys and girls have distinct scores for the 
Apgar scores and Care-Index scores. 
Variables Chi-Square Prob > ChiSq 
Apgar-1 0,2749 0,6000 
Apgar-5 0,7052 0,4010 
M_Sensitivity 1,4889 0,2224 
M_Control 0,0051 0,9433 
M_Passivity 0,7957 0,3724 
C_Cooperation 0,5452 0,4603 
C_Compulsion 0,0910 0,7630 
C_Difficulty 0,0721 0,7883 
C_Passivity 1,1033 0,2935 
Table 4.22 - Preterm: Mann-Whitney Test Scores by Baby Gender 
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For the Still-Face and Strange Situation experiences (Table 4.23), we do not reject the null hypothesis 
of the Pearson's Chi-Square Test for the two experiences at the 5% significance level. Therefore, 
there is not enough evidence to say that there is a relationship between preterm boys’ and girls’ 
scores for the Still-Face and Strange Situation experiences. 
Variable Chi-Square Prob>ChiSq 
Still-Face 1,0440 0,5934 
Strange Stuation 1,1950 0,9073 
Table 4.23 - Preterm: Pearson's Chi-Square Test Scores by Baby Gender 
 
To verify the existence of differences between gender and the Apgar Scores and Care-Index Scores in 
Term infants, the Mann-Whitney test was applied. According to Table 4.24, we never reject the null 
hypothesis at the 5% significance level except for the Child Passivity Scale of the Care-Index. 
Therefore, we can conclude that there is not enough evidence to say that preterm boys and girls 
have distinct scores for those experiences, except for the Child Passivity Care-Index. 
Variables Chi-Square Prob > ChiSq 
Apgar-1 0,2144 0,6434 
Apgar-5 1,6723 0,1959 
M_Sensitivity 1,0319 0,3097 
M_Control 0,0954 0,7574 
M_Passivity 1,4943 0,2215 
C_Cooperation 0,9876 0,3203 
C_Compulsion 1,1119 0,7380 
C_Difficulty 0,8070 0,3690 
C_Passivity 6,6052 0,0102 
Table 4.24 - Term: Mann-Whitney Test Scores by Baby Gender 
 
Using the Pearson’s Chi-Square test for the categorical variables and considering 5% as a level of 
significance, we do not reject the null hypothesis for the Still-Face and Strange Situation experiences 
(Table 4.25). Therefore, there is not enough evidence to say that there is a relationship between 
term boys’ and girls’ scores for the Still-Face and Strange Situation experiences. 
Variable Chi-Square Prob>ChiSq 
Still-Face 2,5420 0,2806 
Strange Situation 0,9600 0,6188 
Table 4.25 - Term: Pearson's Chi-Square Test Scores by Baby Gender 
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Using the cross-tabulation, we see that the majority of infants (preterm and term) displayed a 
socially positive behavior (37,04%) – Table 4.26 – and a secure attachment (27,78%) – Table 4.27. 
 
  Term Infants 
  Self-Comfort Socially Negative Socially Positive Total 
Preterm Infants 
Self-Comfort 3 6 6 15 
Socially Negative 1 5 4 10 
Socially Positive 2 7 20 29 
Total 6 18 30 54 
Table 4.26 - Frequencies of the Still-Face Experiment by Sample Type 
 
  Term Infants 
  Insecure Resistant Secure Total 
Preterm Infants 
Insecure 1 4 16 21 
Resistant 1 5 3 9 
Secure 1 8 15 24 
Total 3 17 34 54 
Table 4.27 - Frequencies of the Strange Situation Experiment by Sample Type 
 
Considering the McNemar-Bowker test results shown in Table 4.28, we do not reject the null 
hypothesis for the Still-Face Experiment, but it is rejected for the Strange Situation Experiment, at 
the 5% significance level. 
Test Value df Asymp. Sig. (2-sided) 
Still-Face Experiment 6,3896 3 0,0941 
Strange Situation Experiment 17,3080 3 0,0006 
Table 4.28 - McNemar-Bowker Test results for Preterm vs. Term Infants 
 
The sample type is irrelevant for the results of the Still-Face Experiment when we consider a 5% 
significance level, but there is evidence that the Social Negative behavior might be different for 
preterm and term infants (Exhibit 4.7 - Agreement of the Still-Face Experiment) at the 10% 
significance level (p-value = 0,0941). There is enough evidence to say that the results of the Strange 
Situation Experiments are different depending on the sample type (Preterm vs. Term infants), 
particularly for the Resistant attachment (Exhibit 4.8 - Agreement of the Strange Situation 
Experiment). 
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The SAS Enterprise Guide software gives us the possibility to verify the level of agreement between 
the two sample types. Accordingly to the Exhibit 4.7 below, we see two Still-Face behaviors with an 
exact agreement: Self-Comfort and Socially Positive behavior. However, looking at the Socially 
Negative behavior, we could only see a partial agreement, which could tell us that it might differ 
between the preterm and term infants. 
 
Exhibit 4.7 - Agreement of the Still-Face Experiment 
 
For the Strange Situation experiment (see Exhibit 4.8), we also have two type of attachment with an 
exact agreement and one without agreement – Resistant attachment. This result is aligned with the 
McNemar-Bowker Test results, since the hypothesis of the results of the Strange Situation being 
equal regardless the sample type is rejected. 
 
Exhibit 4.8 - Agreement of the Strange Situation Experiment 
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5. CONCLUSIONS 
This study comprises detailed analyses of a sample comprised by two smaller independent samples: 
preterm infants (39,13%) and term infants (60,87%), from which 56,52% are male and 43,48% are 
female. Independently of the sample type, according to our results, the Apgar score is smaller at the 
first minute when compared with the fifth minute, which is aligned with the theoretical review since 
it measures the general well-being of the infant at birth.  
The first experience was conducted at the third month of the infants’ life in which the following were 
observed: (1) the Still-Face patterns of child behavior, and (2) the Still-Face styles of child behavior. 
The majority of infants exhibits socially positive behaviors (53,70% of preterm infants and 55,95% of 
term infants). However, preterm infants displayed more self-comfort behaviors (27,78%) and term 
infants a more socially negative behavior (30,95%). Regarding the Still-Face styles, the majority of 
term infants exhibits a positive behavior, but with difficulty in calming down after the mother’s 
return (35,71%), followed by a moderate positive behavior (17,86%); however, most of preterm 
infants exhibits a self-comfort behavior (27,78%), followed by a positive with difficulty of calming 
down after the mother’s return (22,22%). In this study no infant displayed no differentiation between 
intervals. 
At their ninth month, the infants and their mothers were observed in a Free-Play Situation. For this 
experience, it was applied the Care-Index for each dyad. It was verified that both preterm infants 
(6,80 on average) and term infants (9,26 on average) were more cooperative, and their mothers 
were more sensitive (6,65 on average for the preterm infants and 9,17 on average for term infants). 
On the other side of the children scale, preterm infants are less passive (1,76 on average) and term 
infants are less compulsive (0,60 on average). The Maternal Care-Index and the mothers’ age for the 
preterm sample was also analyzed: mothers with ages between 34 and 38 years old are more 
sensitive (7,60 on average) but also more controlling (6,00 on average) and less passive (0,40 on 
average). For the term infants, mothers between 18 and 22 years old were more sensitive (11,00 on 
average) and also the less controlling (2,00 on average).  
The third experience was the Strange Situation, conducted at their twelfth month, which showed 
that the majority of infants has a secure attachment (44,44% of preterm infants and 61,90% of term 
infants). However, preterm infants demonstrate to be more insecure (38,89%) than term infants who 
were more resistant (26,19%). 
When comparing the Still-Face and Strange Situation scores, the results show that the majority of 
preterm and term infants displayed socially positive behavior as well as a secure attachment (40,74% 
of preterm infants and 40,48% of term infants). These two experiences were also compared with the 
Care-Index Scores: sensitive mothers had infants which displayed socially positive behaviors (9,12 on 
average) and secure attachment (9,47 on average); controlling mothers had infants which displayed 
self-comfort behaviors (5,46 on average) and insecure attachment (5,61 on average); passive 
mothers had infants with socially negative behaviors (2,89 on average) and resistant attachment 
(3,03 on average). On the children scale, cooperative infants had also more socially positive 
behaviors (9,37 on average) and secure attachment (9,68 on average); compulsion infants displayed 
self-comfort behaviors (3,62 on average) and insecure attachment (3,90 on average); difficult infants 
displayed also self-comfort behaviors (2,58 on average) and a resistant attachment (2,35 on 
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average); passive infants had more socially negative behaviors (3,22 on average) and a resistant 
attachment (3,32 on average).  
These results are aligned with previous studies, since Fuertes, Beeghly, Santos & Tronick (2012) 
found  positive correlation between positive behavior (Still-Face Experiment) and Maternal 
Sensitivity (Care-Index) and between self-comfort behavior (Still-Face Experiment) and Maternal 
Control (Care-Index). Conradt & Ablow (2010) also found a positive correlation between secure 
attachment (Strange Situation) and Maternal Sensitivity (Care-Index).  
In this study several significant correlations were found for both preterm infants and term infants. 
For the preterm sample: mother’s control is correlated with mother’s passivity (negative), child’s 
cooperation (negative), child’s compulsion (positive) and child’s passivity (negative); mother’s 
sensitivity is correlated with child’s cooperation (positive); mother’s passivity is correlated with 
child’s compulsion (negative) and child’s passivity (positive); child’s compulsion is correlated with 
child’s cooperation (negative), child’s difficulty (negative) and child’s passivity (negative). For the 
term sample: mother’s sensitivity is correlated with mother’s control (negative) and child’s 
cooperation (positive); mother’s control is correlated with child’s cooperation (negative).  
Some of these results are in line with the research done by Fuertes (2008), who found a correlation 
between the mothers’ sensitivity and child’s cooperation (positive), between maternal control and 
child’s compulsion (positive) and passivity (negative), and between mother’s passivity and child’s 
compulsion (negative) and passivity (positive).  
Using nonparametric methods, we verified that the Apgar scores and Care-Index scores were 
significantly different in the preterm and term samples. When considering both samples, the Apgar 
scores are significantly different for certain groups of infants’ weight and mothers’ age groups. 
However, the same could not be concluded for the Maternal Care-Index scores that did not display 
significant differences across all the mothers’ age groups. The same statistical tests were applied for 
the Maternal Care-Index scores and the mothers’ education level: maternal sensitivity and maternal 
passivity demonstrate to be significantly different for the majority of educational levels. With the 
Pearson’s Chi-Square test it was also demonstrated that preterm infants’ scores for the Still-Face 
Experiment are not independent from the term infants’ scores (at a 6% level of significance). The 
same can be concluded for the Strange Situation Experiment at a 5% level of significance). 
The same nonparametric tests were applied for the preterm and term samples, separately, using 
baby’s gender as an independent variable. The Apgar scores, Care-Index scores, Still-Face scores and 
Strange Situation scores didn’t shown significant differences between boys and girls for both the 
preterm and term samples, with the exception of the Child’s Passivity in the term sample.  
Using the cross-tabulation, it was verified that the majority of infants displayed a socially positive 
behavior (37,04%) and had a secure attachment (27,78%). When checking for the importance of the 
sample type in the Still-Face and Strange Situation experiences, we found that the results we found 
that the results differ for each experience, at a 10% significance level. The Social Negative behavior 
(Still-Face Experiment) and the Resistance attachment (Strange Situation Experiment) did not display 
an exact agreement. This conclusion make sense because, according to the literature review, Social 
Positive behavior is related with a Secure attachment, Social Negative behavior is related with 
Resistance attachment and Self-Comfort is related with an Insecure attachment.  
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The purpose of this Dissertation was to answer the following question: Are the Still-face Experiment, 
Free-Play Situation and the Strange Situation Experimente similar in preterm and term Infants? For a 
10% significance level, we can conclude that all three experiences are different for the preterm and 
term infants. The Care-Index scores (Free-Play Situation) were found to be significantly different for 
preterm and term infants (at a 5% significance level). The results obtained in the Still-Face and 
Strange Situation experience were also found to be different for preterm and term infants, at a 10% 
and 5% significance level, respectively. 
These results indicate a strong possibility of significant differences in the mother-infant interactions 
and the development of self-regulation taking into account their gestational age. 
Some caution is warranted since the sample size was relatively small. Whilst these results indicate 
some potentially interesting avenues for research, more statistical work with larger samples would 
provide for more solid results. In psychology, the sample size (54 preterm infants and 84 term 
infants) is not considered small. That is, for an experimental and longitudinal study, the sample size is 
acceptable. However, from a statistical point of view, some variables could be benefit from a larger 
sample size. 
For solid results, further statistical tests should be made using larger and more heterogeneous 
samples. 
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7. APPENDIX 
7.1. STRANGE SITUATION EXPERIENCE SCHEMATICS 
Episode Participants Duration Description 
1 
Mother, Infant, 
Stranger 
30 seconds 
A third person introduces the playroom to the 
mother and her infant. 
2 Mother, Infant 3 minutes The mother and the infants are left in the playroom. 
3 
Mother, Infant, 
Stranger 
3 minutes 
The third person enters into the room and (1) seats, 
(2) talks with the mother, (3) approach the infant 
and (4) mother leaves the room. 
4 Infant, Stranger 
3 minutes 
maximum 
The third person interacts with the infant and 
comforts him if necessary. 
5 Mother, Infant 3 minutes 
The mother enters into the room and the third 
person leaves. The mother interacts with the infant. 
6 Infant 
3 minutes 
maximum 
The mother leaves the room. 
7 Infant, Stranger 
3 minutes 
maximum 
The third person enters into the room and interacts 
with the infant. 
8 Mother, Infant 3 minutes 
The mother enters into the room, pick-up the infant 
and the third person leaves the room. 
Table 7.1 - Strange Situation Description 
 
7.2. AUTOREGULATION PATTERNS AND BEHAVIORAL STYLES 
Behavioral 
Styles 
Description of Behavioral Styles 
Autoregulation 
Patterns 
VII Prolonged and intense interaction in an emotionally positive mood, with 
distinct change during the Still-Face episode and subsequent recovery 
Positive Other-
Directed Coping 
VI Good level of interactive participation in the first episode, with distinct 
disturbance during the Still-Face episode, without great difficulties in 
recovering subsequently 
V Good to moderate level of interactive participation in the first episode with 
disturbance during the Still-Face episode, with recovery in the 3rd episode 
IV Moderate level of interactive participation in the first episode with disturbance 
during the Still-Face episode and absence of subsequent recovery Negative Other-
Directed Coping III Low quality interactive participation and progressive increase of discomfort (or 
negative manifestations) over the 3 Still-Face episodes 
II Low quality interactive participation or obvious signs of high disturbance in the 
first and last episode with distinct decrease in tension level during the Still-
Face episode 
Self-Directed 
Coping 
I Low interactive participation 
Table 7.2 - Match between Autoregulation Patterns and Behavioral Styles 
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7.3. THE APGAR SCORE 
Sign 0 1 2 
1
st
 
minute 
5
th
 
minute 
Color Blue or Pale Acrocyanotic Completely Pink   
Heart Rate Absent < 100 per minute > 100 per minute   
Reflex 
Irritability 
No Response Grimace 
Cry or Active 
Withdrawal 
  
Muscle Tone Limp Some Flexion Active Motion   
Respiration Absent 
Weak Cry; 
Hypoventilation 
Good, Crying   
Source: The American College of Obstetricians and Gynecologists 
Table 7.3 - Apgar Score Form 
 
  
46 
 
7.4. DESCRIPTIVE ANALYSIS 
7.4.1. Infants’ Demographics 
Variable Preterm Term Total % Total 
Gender 
    
Female 22 38 60 43,48% 
Male 32 46 78 56,52% 
Age Group 
    
[ 31 -34 [ 20 0 20 14,49% 
[ 34 - 37 [ 34 0 34 24,64% 
[ 37 - 40 [ 0 35 35 25,36% 
[ 40 - 43 ] 0 49 49 35,51% 
Weight Group 
    
[ 1050 - 1457 [ 7 0 7 5,07% 
[ 1457 - 1864 [ 11 0 11 7,97% 
[ 1864 - 2271 [ 15 0 15 10,87% 
[ 2271 - 2678 [ 15 3 18 13,04% 
[ 2678 - 3085 [ 6 21 27 19,57% 
[ 3085 - 3492 [ 0 31 31 22,46% 
[ 3492 - 3899 [ 0 20 20 14,49% 
[ 3899 - 4350 ] 0 9 9 6,52% 
Birth Type 
    
Induced 37 29 66 47,83% 
Spontaneous 17 55 72 52,17% 
Table 7.4 - Infants' Demographics: Categorical Variables 
 
No. Siblings Preterm Term 
Mean 0,54 0,76 
Std Err Mean 0,12 0,13 
Std Dev 0,91 1,16 
(Min. - Max.) ( 0 - 5) ( 0 - 6) 
Mode 0 0 
N 54 84 
Table 7.5 - Infants' Demographics: Quantitative Variables 
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Baby_Type Variable Mean Std Dev Std Err Mean (Min. - Max.) Mode N 
Preterm        
Apgar_1 7,77 1,69 0,23 ( 2 – 9 ) 9 53 
Apgar_5 8,61 0,69 0,13 ( 7 – 9 ) 9 28 
Term        
Apgar_1 9,12 0,63 0,07 ( 5 – 10 ) 9 84 
Apgar_5 9,98 0,15 0,02 ( 9 – 10 ) 10 84 
Table 7.6 - Distribution: Apgar Scores by Sample Type 
 
Sample Type Still-Face Patterns Total % Total 
Preterm        
Self-Comfort 15 27,78% 
Socially Negative 10 18,52% 
Socially Positive 29 53,70% 
Term        
Self-Comfort 11 13,10% 
Socially Negative 26 30,95% 
Socially Positive 47 55,95% 
Table 7.7 - Frequency Distribution: Still-Face Patterns of Child Behavior Scores by Sample Type 
 
Sample Type Still-Face Styles Total % Total 
Preterm        
Does not calm down/Very Negative/Interrupted Situation 8 14,81% 
Less Positive 11 20,37% 
Moderately Positive but does not calm down 3 5,56% 
Positive 5 9,26% 
Positive with more difficulty in calm down 12 22,22% 
Self-Comfort/Look Away 15 27,78% 
Term        
Does not calm down/Very Negative/Interrupted Situation 11 13,10% 
Less Positive 11 13,10% 
Moderately Positive but does not calm down 15 17,86% 
Positive 6 7,14% 
Positive with more difficulty in calm down 30 35,71% 
Self-Comfort/Look Away 11 13,10% 
Table 7.8 - Frequency Distribution: Still-Face Behavioral Styles 1-7 Scores by Sample Type 
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Variable M_Sensitivity M_Control M_Passivity 
Preterm        
  
Mean 6,65 4,52 2,83 
Std Dev 3,08 3,39 3,23 
Std Err Mean 0,42 0,46 0,44 
(Min. - Max.) ( 2 - 13 ) ( 0 - 11 ) ( 0 - 12) 
Mode 4 0 0 
Term        
   
Mean 9,17 3,21 1,62 
Std Dev 2,14 2,21 1,79 
Std Err Mean 0,23 0,24 0,20 
(Min. - Max.) ( 5 - 14 ) ( 0 - 9 ) ( 0 - 7 ) 
Mode 8 5 0 
Table 7.9 - Distribution: Care-Index by Sample Type (Maternal Scores) 
 
Variable C_Cooperation C_Compulsion C_Difficulty C_Passivity 
Preterm        
   
Mean 6,80 3,44 2,00 1,76 
Std Dev 2,82 3,96 2,68 2,55 
Std Err Mean 0,38 0,54 0,37 0,35 
(Min. - Max.) ( 2 - 12 ) ( 0 - 11 ) ( 0 - 9 ) ( 0 - 12 ) 
Mode 5 0 0 0 
Term        C_Cooperation C_Compulsion C_Difficulty C_Passivity 
Mean 9,26 0,60 1,69 2,67 
Std Dev 2,24 1,55 2,22 2,29 
Std Err Mean 0,24 0,17 0,24 0,25 
(Min. - Max.) ( 5 - 14 ) ( 0 - 9 ) ( 0 - 9 ) ( 0 - 8 ) 
Mode 8 0 0 0 
Table 7.10 - Distribution: Care-Index by Sample Type (Child Scores) 
 
Sample Type Strange Situation Total % Total 
Preterm        
Insecure 21 38,89% 
Resistant 9 16,67% 
Secure 24 44,44% 
Term        
Insecure 10 11,90% 
Resistant 22 26,19% 
Secure 52 61,90% 
Table 7.11 - Frequency Distribution: Strange Situation Scores by Sample Type 
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7.4.2. Mothers’ Demographics 
 Variables Preterm Term Total % Total 
Age 
    
[ 18 - 22 [ 9 1 10 7,25% 
[ 22 - 26 [ 7 6 13 9,42% 
[ 26 - 30 [ 17 18 35 25,36% 
[ 30 - 34 [ 12 33 45 32,61% 
[ 34 - 38 [ 5 16 21 15,22% 
[ 38 - 42 ] 4 10 14 10,14% 
Mean 28,09 31,49 
  
Std Dev 5,86 4,25 
  
Std Err Mean 0,80 0,46 
  
(Min. - Max) ( 18 - 42 ) ( 20 - 39 ) 
  
Mode 26 31     
Status 
 
   
Married 45 44 89 64,49% 
Single 9 40 49 35,51% 
No. Children 
 
   
Mean 1,39 1,61 
  
Std Dev 0,60 0,86 
  
Std Err Mean 0,08 0,09 
  
( Min. - Max.) ( 1 - 3) ( 1 - 7) 
  
Mode 1 1 
  
N 54 84     
Education 
    
Basic (1st Cycle) 5 0 5 3,62% 
Basic (2nd Cycle) 10 1 11 7,97% 
Basic (3rd Cycle) 15 6 21 15,22% 
High School 6 27 33 23,91% 
University 18 50 68 49,28% 
Occupation 
    
Administrative or Similar Personnel 9 10 19 13,77% 
Military Forces Profession 0 1 1 0,72% 
Never worked/Student 1 0 1 0,72% 
Operators of assembly plants and machines and 
assembly workers 
16 0 16 11,59% 
Representatives of the legislative and executive bodies, 
officers, directors and executive managers 
3 2 5 3,62% 
Skilled workers in the industry, construction and crafts 0 1 1 0,72% 
Specialist in Intellectual and/or Scientific Profession 7 34 41 29,71% 
Technician or Professional of Intermediate Level 5 8 13 9,42% 
Unemployed 7 6 13 9,42% 
Unskilled workers 3 1 4 2,90% 
Workers of personal, protection and security services 
and Sellers 
3 21 24 17,39% 
Table 7.12 - Mothers' Demographics 
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7.4.3. Fathers’ Demographics 
Variables Preterm Term Total % Total 
Age 
    
[ 18 - 22 [ 1 0 1 0,72% 
[ 22 - 26 [ 9 3 12 8,70% 
[ 26 - 30 [ 13 20 33 23,91% 
[ 30 - 34 [ 11 23 34 24,64% 
[ 34 - 38 [ 13 16 29 21,01% 
[ 38 - 42 [ 2 12 14 10,14% 
[ 42 - 46 [ 2 8 10 7,25% 
[ 46 - 51 ] 3 2 5 3,62% 
Mean 31,46 33,82 
  
Std Dev 6,82 5,57 
  
Std Err Mean 0,93 0,61 
  
(Min. - Max.) ( 21 - 49) ( 24 - 51) 
  
Mode 22 32 
  
N 54 84     
Education 
    
Basic (1st Cycle) 6 4 10 7,25% 
Basic (2nd Cycle) 14 2 16 11,59% 
Basic (3rd Cycle) 14 12 26 18,84% 
High School 10 25 35 25,36% 
University 10 41 51 36,96% 
Occupation 
    
Administrative or Similar Personnel 2 4 6 4,35% 
Military Forces Profession 0 4 4 2,90% 
Never worked/Student 0 1 1 0,72% 
Operators of assembly plants and machines and 
assembly workers 
8 4 12 8,70% 
Representatives of the legislative and executive 
bodies, officers, directors and executive managers 
7 9 16 11,59% 
Skilled workers in the industry, construction and 
crafts 
8 10 18 13,04% 
Specialist in Intellectual and/or Scientific 
Profession 
4 26 30 21,74% 
Technician or Professional of Intermediate Level 6 11 17 12,32% 
Unemployed 1 0 1 0,72% 
Unskilled workers 10 3 13 9,42% 
Workers of personal, protection and security 
services and Sellers 
8 12 20 14,49% 
Table 7.13 - Fathers' Demographics 
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7.5. NONPARAMETRIC TESTS 
7.5.1. Ordinal Variables 
 
Level + Level  - 
Difference Between 
Rank Sums 
[ 1050 - 1457 [ [ 1457 - 1864 [ -195,5 
[ 1050 - 1457 [ [ 1864 - 2271 [ -468,5 
[ 1050 - 1457 [ [ 2271 - 2678 [ -666,0 
[ 1050 - 1457 [ [ 2678 - 3085 [ -1842,0 
[ 1050 - 1457 [ [ 3085 - 3492 [ -2421,0 
[ 1050 - 1457 [ [ 3492 - 3899 [ -1431,0 
[ 1050 - 1457 [ [ 3899 - 4350 ] -573,0 
[ 1457 - 1864 [ [ 1864 - 2271 [ -273,0 
[ 1457 - 1864 [ [ 2271 - 2678 [ -470,5 
[ 1457 - 1864 [ [ 2678 - 3085 [ -1646,5 
[ 1457 - 1864 [ [ 3085 - 3492 [ -2225,5 
[ 1457 - 1864 [ [ 3492 - 3899 [ -1235,5 
[ 1457 - 1864 [ [ 3899 - 4350 ] -377,5 
[ 1864 - 2271 [ [ 2271 - 2678 [ -197,5 
[ 1864 - 2271 [ [ 2678 - 3085 [ -1373,5 
[ 1864 - 2271 [ [ 3085 - 3492 [ -1952,5 
[ 1864 - 2271 [ [ 3492 - 3899 [ -962,5 
[ 1864 - 2271 [ [ 3899 - 4350 ] -104,5 
[ 2271 - 2678 [ [ 2678 - 3085 [ -1176,0 
[ 2271 - 2678 [ [ 3085 - 3492 [ -1755,0 
[ 2271 - 2678 [ [ 3492 - 3899 [ -765,0 
[ 2271 - 2678 [ [ 3899 - 4350 ] 93,0 
[ 2678 - 3085 [ [ 3085 - 3492 [ -579,0 
[ 2678 - 3085 [ [ 3492 - 3899 [ 411,0 
[ 2678 - 3085 [ [ 3899 - 4350 ] 1269,0 
[ 3085 - 3492 [ [ 3492 - 3899 [ 990,0 
[ 3085 - 3492 [ [ 3899 - 4350 ] 1848,0 
[ 3492 - 3899 [ [ 3899 - 4350 ] 858,0 
Table 7.14 - Nemenyi Test for Baby Weight Groups and Apgar-1 (Critical Value = 495,0) 
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Level + Level  - 
Difference Between 
Rank Sums 
[ 1050 - 1457 [ [ 1457 - 1864 [ 31,0 
[ 1050 - 1457 [ [ 1864 - 2271 [ -41,0 
[ 1050 - 1457 [ [ 2271 - 2678 [ -201,5 
[ 1050 - 1457 [ [ 2678 - 3085 [ -1443,0 
[ 1050 - 1457 [ [ 3085 - 3492 [ -2067,0 
[ 1050 - 1457 [ [ 3492 - 3899 [ -1332,5 
[ 1050 - 1457 [ [ 3899 - 4350 ] -494,0 
[ 1457 - 1864 [ [ 1864 - 2271 [ -72,0 
[ 1457 - 1864 [ [ 2271 - 2678 [ -232,5 
[ 1457 - 1864 [ [ 2678 - 3085 [ -1474,0 
[ 1457 - 1864 [ [ 3085 - 3492 [ -2098,0 
[ 1457 - 1864 [ [ 3492 - 3899 [ -1363,5 
[ 1457 - 1864 [ [ 3899 - 4350 ] -525,0 
[ 1864 - 2271 [ [ 2271 - 2678 [ -160,5 
[ 1864 - 2271 [ [ 2678 - 3085 [ -1402,0 
[ 1864 - 2271 [ [ 3085 - 3492 [ -2026,0 
[ 1864 - 2271 [ [ 3492 - 3899 [ -1291,5 
[ 1864 - 2271 [ [ 3899 - 4350 ] -453,0 
[ 2271 - 2678 [ [ 2678 - 3085 [ -1241,5 
[ 2271 - 2678 [ [ 3085 - 3492 [ -1865,5 
[ 2271 - 2678 [ [ 3492 - 3899 [ -1131,0 
[ 2271 - 2678 [ [ 3899 - 4350 ] -292,5 
[ 2678 - 3085 [ [ 3085 - 3492 [ -624,0 
[ 2678 - 3085 [ [ 3492 - 3899 [ 110,5 
[ 2678 - 3085 [ [ 3899 - 4350 ] 949,0 
[ 3085 - 3492 [ [ 3492 - 3899 [ 734,5 
[ 3085 - 3492 [ [ 3899 - 4350 ] 1573,0 
[ 3492 - 3899 [ [ 3899 - 4350 ] 838,5 
Table 7.15 - Nemenyi Test for Baby Weight Groups and Apgar-5 (Critical Value = 286,3) 
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Level + Level  - 
Difference Between 
Rank Sums 
[ 18 - 22 [ [ 22 - 26 [ -330,5 
[ 18 - 22 [ [ 26 - 30 [ -1650,5 
[ 18 - 22 [ [ 30 - 34 [ -3074,5 
[ 18 - 22 [ [ 34 - 38 [ -1311,5 
[ 18 - 22 [ [ 38 - 42 ] -602,0 
[ 22 - 26 [ [ 26 - 30 [ -1320,0 
[ 22 - 26 [ [ 30 - 34 [ -2744,0 
[ 22 - 26 [ [ 34 - 38 [ -981,0 
[ 22 - 26 [ [ 38 - 42 ] -271,5 
[ 26 - 30 [ [ 30 - 34 [ -1424,0 
[ 26 - 30 [ [ 34 - 38 [ 339,0 
[ 26 - 30 [ [ 38 - 42 ] 1048,5 
[ 30 - 34 [ [ 34 - 38 [ 1763,0 
[ 30 - 34 [ [ 38 - 42 ] 2472,5 
[ 34 - 38 [ [ 38 - 42 ] 709,5 
Table 7.16 - Nemenyi Test for Mother’s Age Groups and Apgar-1 (Critical Value = 503,0) 
 
Level + Level  - 
Difference Between 
Rank Sums 
[ 18 - 22 [ [ 22 - 26 [ -305 
[ 18 - 22 [ [ 26 - 30 [ -1167,5 
[ 18 - 22 [ [ 30 - 34 [ -2236 
[ 18 - 22 [ [ 34 - 38 [ -988,5 
[ 18 - 22 [ [ 38 - 42 ] -581 
[ 22 - 26 [ [ 26 - 30 [ -862,5 
[ 22 - 26 [ [ 30 - 34 [ -1931 
[ 22 - 26 [ [ 34 - 38 [ -683,5 
[ 22 - 26 [ [ 38 - 42 ] -276 
[ 26 - 30 [ [ 30 - 34 [ -1068,5 
[ 26 - 30 [ [ 34 - 38 [ 179 
[ 26 - 30 [ [ 38 - 42 ] 586,5 
[ 30 - 34 [ [ 34 - 38 [ 1247,5 
[ 30 - 34 [ [ 38 - 42 ] 1655 
[ 34 - 38 [ [ 38 - 42 ] 407,5 
Table 7.17 - Nemenyi Test for Mother’s Age Groups and Apgar-5 (Critical Value = 305,4) 
